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x , (t) = 1 1 _ T j X2 ( t — T ) + iSQLlBsc j. vin (t— T) — ^2! T . Fsc 

Jm • Rm Jm 

(26) 



[0 0 9 3] 

$£>K, *>f *K ±12^; (2 6) Kj3tt.&x2(t-T)t±&T05$; ( 

2 7) titit^-^o 

[0 0 9 4] 
[12 7] 

x 2 (t-2T)= Xl(t - T) - XlCt - 2T) (27) 

[0 0 9 5] 

^Lt, ±fS5t (2 5) K±g£5£ (2 6) (2 7) £ftA LxmMir h 

\xr<?>$: (2 8) ^;h s t*Ho 

[0 0 9 6] 
[12 8] 

Km 



xi (0 = 



Jm 



jJSml-rl xi (t-T) - fi -J^mlrl xi (t-2T) 

•Rm J L Jm-Rm J 



+ ^HBsc t2 . Vjn (t _ T) _ Racy. Fsc (28) 

Jm • Rm Jm 



[0 0 9 7] 

7% (28) &C£tt<?> t = kTi LTgSI"* t , JaTtf>5£ (29) 4 •) 

, 5£ (3 0) ttfX%Z> 0 
[0 0 9 8] 



mSE#2 003-3076808 



mm 2003-089777 



^- v : 20/ 



[&2 9] 

i 



/-i ^ f« Km • Km T l . f Km«Km J) ^ 

xi(k)= 2 ; — T xi(k-1)- 1 ■ — T xi (k-2) 

L Jm-Rin J ^ Jm«Rm J 



^nuRsc T , Vjn (k _ 0 _ Rscy . Fsc 

Jm • Rm Jm 



(29) 



[0 0 9 9] 
[Sfe3 0] 



„ n ^ + \ L Km • Km' -,-1 n >. f Km - Km' S\ ^ 

+ Km.Rsc T , Vjn(k) _ Rsc.» T , Fsc .... (30) 
Jm • Rm Jm 

[0 10 0] 

•eLT, (3 0) tci$*t-6#fBc*JSlT05S: (3 1) L£ <fc 9 KM # 

5*; (3 0) liWT<0^ (3 2) ^•Cit:^ t t?i5 0 
[0101] 
[&3 1] 



{ 



X1 = Psc 

a1 _ 2 _J$m^m' a2= _ 1+ JSmOOn' 
Jm-Rm Jm-Rm 
b1 _ Km • Rsc ^2 
~ Jm • Rm 

^f^Vpsc 00 

[0 10 2] 
[&3 2] 

Psc(k+1) = al.Psc(k) + a2-Psc(k-1) + b1-Vin(k)+d (32) 

[0 10 3] 

mmmmi f*> ±1^ (32) fcjo£$*i**tfci$ro^o*T'/w:: 

£tt&*l-SD® d 5: 0 L/:iaT^ (3 3) T-^ft&^T^Wl^o^T, O 3 
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[0 10 4] 
[13 3] 



Psc (k+ 1 ) = a1 • Psc (k) + a2- Psc (k - 1 ) + b1 • Vin (k) 



(33) 



[0 10 5] 

%-f\ ±ttt (3 3) TmZti&^r^ltZMLX, (I>R14m^*3 OO^fifi 
( P sc) £ § H fig ( P sc_cmd) \z M Kiift $ (Dfltte^flc 3 0 £ 5*14^ 

[0 10 6] 

^ -rv mm (*%;W<vm 1 oj£4^^Mftwtcffl^i-£) *m^x, 
mvk&y>)fo3 o<Dmmzmm-f&o fit, ^7^tv>^-k3>fd-7 

4 Otcfi, ±§E5£ (3 3) H*-^v^T^|fiSIEil^2 1 ic J: ^ If ffi $ tL^'lf 1» 

tK£ 3 o <r>miLW ( p sc) i , g mzmzmU 2 2 k x 0 $ tt & 

3 0<0§1*{£g (Psc_cmd) tIt-S3>7 p 7^7>^A7^-^ (VPO 
LE) trfXlJZtiZo 
[0 10 7] 

-€-LT, «t»t?#3 O^Hftfi (Psc) ^BUftg (Psc.cmd) fcOfiBI ( 
Esc) £jy.T05£ (3 4) \ii7FLfz X ■? \ZjEM~t2> t „ fiH (Esc) OlRj^K; 

^^sl^m (Esc) ^z.z>%mm&zmfc-f2>®&mm u, ^m^i 
<7>mmm^m-t %) a. & (34) ^^«^Psc(k)<hp S c (k-D 02 

o-cak^T^ J^TOsS; (3 5) (01 n [zfcmztiho 
[0 10 8] 



[13 4] 



Esc (k) = Psc (k) - Psc_cmd (k) 
[0 10 9] 

[13 5] 



(34) 



a (k) = Psc (k) + VPOLE • Esc (k - 1 ) 
[0 110] 



(35) 
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mu vpole : 3>y7'f7>^^7^-^ (wmmmxTz^? 

o 

[0 111] 

X7^ffV>^-Kn>hn-74 0tt, (a) #\ <x (k) = 

o t^^xo^mmxtf^i^-r^o ttz. <r(k) = o(i, ±ie^ (35) &h 

, Wto^: (3 6) wtc«l-&^<h^"e££ 0 

[0112] 

[13 6] 

Esc (k) = - VPOLE • Esc (k - 1 ) (36) 

[0 113] 

^ (36) fiA^O&i^ 1 ^kMti^m-MLX^^fzid, Ts^^Tl 

yy^t— K3>ho-7 4 oii, $imm<7)S^^±fa^: (36) 1 ^sn^tc 

[0 114] 

L/:^ot, 04 (a) KtkL*:<MK, ggftli* Esc(k) t LWi <tt£ Esc(k-l) 
t LtzmmmZtkm-S- & ±ttt (3 6) (i, SEftffl 5 F®±0«lSIW»«:« 
tt^:HW4o ±fE^C (3 6) ItXtJV)*^ l%.Mti&X*$>2>frb 

, 3>^5>f7^^7>-^ (VPOLE, ^OilMtcffi^f^,) £ 
WTOS (3 7) OlEHrtHSbSLT, m&»*t^££Jefl:$-£*iHr, Hfffi?) 
llii (k— oo) K«fc*Hgg (Esc) ^r0UJRm-*-S^i:«r*o 
[0 115] 

mz 7] 

-1< VPOLE <1 (37) 

[0 116] 

ZVZtfrb, 0 4 (a) K^L£ftlB¥®±l::J3V>T, «£<WJei* (Esc 
(k), Esc (k-lK ^^<7)^lco^»Htl^1-^) ^^flt U(k)=0, 

fi^KtfijJfc B#r^<7)0^t*^fiffi^Mcoj^* j (Esc(k), Esc(k-1 

)) = (0, 0) iKgttWKJRm-rSClfcKfcSo 
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[0 117] 

OiSHO^S (Esc(k), Esc (k-1)) ommZmmLX, (a) KtfI 

tztnlZ* _t|fi:£ (3 5) T^ = 0 i^CffiJfPA^J (Vin) =Sr^5e-t-*Cl 

tKi-ox, mytmmzwmmm. u(k) = o) ±i:ml, na^^T'^ftK 

[0 1 18] 

j§€) SrPI^-t- Kt^i/^ ^la^LtiSE^i^eftWUJRjS^lRltCJRm-t- 
[0 119] 

±ffij£ (3 6) <J)uyf*7<iyy7srt s 5*-9 (VPOLE) £IE (0 

<vpole<d Kis^f ^ (36) -e*£*LS i^an^{±«ft^c56 

Wfitttktztb, ASM (Esc) ^iRm^-^^flWU^^Tti^i L < &v^ 0 
, ny^^T^x;^^-^ (VPOLE) £- 1 0 OfEffl (— 1 < V P 
OLE<0) -efly&t&dfcKJ: «K ffil^ (Esc) «§^14 (b) izjp 
LtzX 9 tcKjg-T^o H4 (b) Hfcv^T, a, b, c (i, =r >7<7 * T>X/< 
(VPOLE) £*-ft-r*L-l, -0. 8, -0. 5 tCf^TE Lt»£-6D 
illM (Esc) <Dm&*7FLX&t), Z<Di§&. VPOLE = - 1 IZ&fet&t, 
ilM (Esc) &0KWM*tirK—fem£%Z>o 
[0 1 2 0] 

ttv>T\ _h|2^: (3 6) <7)K/#t4. -T^^*>, X7^tV>^-K3>FD 
* (VPOLE) £-0. 5, -0. 8, -0. 99, -1. 0 ICIxtS Lt, <x 

Ltz*f7 7x*tbV), mm*±frt>mm (esc) , u) . ?m (d) t 

L, ^Utt^Btr^ (k) a/:^tWo 
[0121] 

i5^f>^c>^J:^:, 3>7'7'f7>X;\ , 7^-? (VPOLE) <D%m 
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m*'^2 < -T*ti £\ *J-£L (D) t&^M (Esc) < & *K it 

3>7°7^T>X/^^-^ (VPOLE) <7>*fc*Hi£;K:# < LX 1 Ki£o* 

tt&(it\ ^7^ff^ h n-^^It#i-^^lll (Esc) 

d: v^#14^^)^> 0 -e- LT, ^Oil, 3 zz-f^A 7 >7sJ*<7 * ~ 9 (VP 

ole) \zftt>h-rmw& i &<nm. u) (Dmm^m-t^^x^^zt^h, n 

9 (VPOLE) CJ:ot}i^H;H s Wo 
[0 12 2] 

Lt, 111 2 Lfc«te^»#3 0 fc3¥14M4&#3 1 OSfcfeB&fctt, (T>lf14 
" 9fc W 3 0 ri^te^tt 3 ll/ZX'O mUM £ *i & , (2>|ft4^t?fr 3 0 rt^* fc» 

1ftt^f£3 0 £^t»W3 1 ^ttlt&4&^&£o 
[0 12 3] 

^ZX\ ±&LtiWmzmB L, '|ft«M*3 0 i:?¥l*^»3 1 O^Btii 
Ji, 3>7°7^fT>X/^^-^ (VPOLE) £- 1 coiftjf izm^Lxmuz 

tt-r&mm (Esc) ^it#»£7<# <i-£ (nsL^w-r^wuf^^ig:< -tz) 

ZtizX^X, «tt^»#3 0 <hWt«%#3 l^tt-T-SBSHC*^-^ 1 0 
OimiZ£&a>77jT>A&%tk£Zlt2>Zttfm®X$>& 0 
[0 12 4] 

dtlKJ: 0, 1ftt^#:3 0 ^$14Mtrtfc3 1 <h 0^j&B#«*£«j^£ £ 
■ < . m/&3h*=7*)l> 3 0 SrWtt^*^ 3 1 ^##»t * - <h t^T § & , ti^i 
[0 12 5] 

£o3&*«:eii jc^LfciiiKoiBijis«flii tzmmLXigm-f&t, n > 

vt. u - ■/ 6 > * n ±4 i j > $r 8 l zmmztn h if %> - 

6 tmra^^7 0|iJ$E^O|lI^$-^T^$^^>^<h^ T ^^ o 
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[0 12 6] 

^7^f Kn> hn-70$iJ^IA* (Vin) (i, J^T^)^ ( 

3 8) bZTjkLtzXnliZ, 3^<r>mfflXJ3e>mt\K£*)tStfc2tL2>o 

[0 12 7] 
[t3 8] 

VmCk) = Usl(k)=Ueq(k) + Urch(k) + UadpCk) (38) 

[0 1 2 8] 

lit, vin(k) : kf@^>7 s ') y rmffli^&ii &m$^- 9 l o^^ma 
MJ±. Ueq(k) : k#@o-^>y<; y?mm^iortz>^mum\t). Urch(k) : 
■ k#BO©JiP^^ ^;niiott^iUiiiiJA^, Uadp(k) : k #i <d*T y y 

[0 12 9] 

fcfc, ^ffi$lJ^A^i:MMO^« (Esc(k), Esc (k-D) ( 

,7 = 0) ±^jKi-*^*^A*-e*0, PJiiiUA^h(i^s»^i^^m 

ffi* * a«J*IWft^|R-* * >t *!> o A* -C* * o 
[0 13 0] 

WTC, SMifflfPA* (Ueq(k)) , PJiiUJA* (Urch(k)) , SOSgSlUA 
2j (Uadp(k)) «^t:^^t^t-So 
[0131] 

7fe-T\ #ffi«ll»A* (Ueq) J±, m^^m51 : l¥M±^f£t:<7)^^i3v^T, 

Ueq) li, l^T^jt (3 9) £i!/;-f ftlMEE (Vin) £ LT jf fcti £ tt&o 
[0 13 2] 
[15:3 9] 

a(k+i) = a(k) (39) 

[0 13 3] 

^ (39) K±iE5$; (3 5) (3 4) ZitX-f&t, JilT^S (4 0) 
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[0 13 4] 
[&4 0] 

Psc(k+1)- Psc_cmd(k+1)+VPOLE {Psc(k)-Psc_cmd(k)} 

= Psc(k)-Psc_cmd(k)+VPOLE {Psc(k-1)-Psc_cmd(k-1)} (40) 

[0 13 5] 

<€"Lt\ ^ (40) K±i25$; (3 3) HUltllf^ItCJ:^ 
f*PA# (Ueq) Ho^TOJ^TO^ (4 1) Z ttfX* £ 2> 0 

[0 13 6] 
[»4 1] 

Ueq(k) = Vin (k)= ~ {Cl-VPOLE-aOPscCk) + (VPOLE-a2)PscCk-D} 

+Psc_cmd(k-Hl)+(VPOLE-1)Psc.cmd(k)- VPOLE -Psc-cmd (k-O 

(41) 

[0 13 7] 

>kK, mmWIXtS (Urch) t±, IIT^ (4 2) «t •) $ *i& 0 

[0 13 8] 
[IU 2] 

Urch(k)=^ (la(k)l+A) sign(a(k)) C42) 

[0 13 9] 

[0 14 0] 

ifc, ^OSHgte (A) *Hfn (A = 0) £-f*Ui\ ±gEj£ (4 2) (iJ^T^ 
(4 3) Ol&X-mZtiZo 

[0141] 
[ft4 3] 

Urch(k)= — a(k) C43) 

[0 14 2] 
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tti. mfomX?) (Usdp) (±, &T<DtX: (4 4) UJ: onasstL&o 
[0 14 3] 
[&4 4] 

Uadp(k)= • Z <7(0 (44) 

[0 14 4] 

nu g : *fciur>r > 0 

[0 14 51 

±I£^ (4 1) O^fffi^J^A^ (Ueq(k)) , ±IS^ (4 3) OPJjf 
HJA# (Urch(k)) , RVt±ttt (4 4) OigfDfUJA^ (Uadp(k)) Z±.ttt ( 

3 8) nftA Lx&^ti&fflWAjj (usi(k)) i o^£Pftnm/± 

(Vin) tLX±.$tt (33) ICftA-T^t, liJlTO^: (4 5) tmhtiho 

[0 14 61 
[t£4 51 

Psc (k+ 1 ) - a1 Psc (k) + a2 Psc (k - 1 ) + b1 Vin (k) 

= a1 Psc (k) + a2 Psc (k - 1 ) + b1 ( Ueq(k) + Urch (k) + Uadp (k) ) 

= a1 Psc(k)+a2Psc(k-l) 
+ (1 - VPOLE - a1 ) Psc (k)-KVPOLE - a2 ) Psc (k -1 ) 
+Psc_cmd (k+ 1 )+ (VPOLE-1) Psc.cmd (k)- VPOLE • Psc.cmd (k - 1 ) 

K 

-Fa(k)-G Z oC0 (45) 

[0 14 7] 

f U, *(4 5) fc±IB5£ (3 4) RVK (3 5) ^riSffl LX a Co^Tf 

mtzt. wto^: (4 6) i&2>zttfx~&2> 0 

[0 14 81 
[»4 6] 

CT(k-M) « (1-F)cr(k)-G Z a(i) (46) 

i=0 

[0 14 9] 

--T% PJigfUJA* (Urch(k)) tmmMAD (Uadp(k)) Ot£#Jt±, flUtf 
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(Esc(k), Esc(k-D) zwmm$k (0 = 0) ±*&mzitz>^t, -t%t> 

■h, ±ttt (4 6) U — 0) X*$)Z><D-C\ ±ffi5^ (4 6) # ? gc^C& 

h & ^ \,z-wmmy j > (f) -hisctnj^ > (o £&^&£^ ? &&o 

[0 15 0] 

±ffijt (4 6) ZZ^m-tZt, &T<DiS; (4 7) ^|#f>tL, zft (4 
7) ^fBLTWTWS: (4 8) TWbft&o 

[0151] 
[&4 7] 

Z-Z = (1-F)I-G Z (47) 

[0 15 2] 
[»4 8] 

Z 2 -Z+Z(F-2) Z+ (GT+1~F)Z =0 (48) 

[0 15 3] 

z<Dm^, ±.mi& (4 8) ^st***^**, ;&ao*2£fc#3£o«& 

(F-2, GT+l-F) ^\ g|6 0 = fc«i*rti::A&&^b*fcfc*<7>'TN - 
ft^O&&5&*^=ft^i*rtKA*&£fc>^fc&& J: ^ CF, G <Olfi £&5£1-*U£ 

[0 15 4] 

fit, X7^fV>^-Kn>Fn-74 0(i, l^i-)CU^L!t 
F, GOflSKJ: 0±SB^: (43) , S (4 4) ^^PJiilUA* (Urch(k)) tm 
fcmXl) (Uadp(k)) fc-tfL-PfiftSeU £ fc, ±155* (4 1) rt><b^«IJfflA 
# (Ueq(k)) I:*3eLT, ±1^ (3 8) X 0 * 1 0 ^OflliJQWffi 

(Vin) 4rft5e-t*o 
[0 15 5] 
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[0 15 6] 

o ^mtn^rnvft dm) (2 1) kj: o^sti***, njisisj^^iioT 

1 » h m 30<7) JpjgJS t± -tf n ( P scO 2 mfikWe n ) -C* -5 t # x. 

<b*x&<7>T\ ±^it (2 1) (±ja~F?>5£ (4 9) Wff^^^o 

[0 15 7] 
[%JLA 9] 

Rsc _ , . 

lm = Fsc (49) 

[0 15 8] 

Fsc) OR^jTab^^'b, flP#tt^J«r— ^Ktifcofca&Ktt, JilTO^ (5 0) <7> 

[0 15 9] 
[t50] 

lm = Im.cmd (50) 

[0 16 0] 

ill, I m_cmd : i WMWiifeo 
[0161] 

mmw$tm (im_ C md) ^^m^wunti^Emim^mL, mmk 
z>m%*-? 1 oottfts dm) tf*5kw<nmttifi3iztem-t2> 0 

[0 16 2] 

±i£jt (50) zmmmmtLx* ^m^mm^-mm dm) tgut 

BfEii (Im_cmd) t coHM (Eim) & JJJlTOj*; (5 1) ^i^^i^"e 
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[0 16 3] 
[15 1] 

Eim(k) = ImCk) - lm_cmd = 0 (51) 

[0 16 4] 

££-c, ±Miz (20) u (21) frhftfr&xntz^ mmmm2u, m% 

1 OKmn-t&mfc (Vin) ZAtltL, «t»%#3 0 c7)f£g (p sc ) 
tW>%*-9 1 Ocom^T-mrL (Im) £tB^i:i}-& 1 Atl 2 ft T^^T^t 

[0 16 5] 

l^L, if14^#:3 0 h?f14^#3 1 ^8*1"^ i -C(±, tft4^3»3 0 
<7)f£g (Psc) Oftltf^O^^TX-f^^o ^(Dtztb, ^70"r/^-Kn> 
|h]#TO»2£, 1 O^mnmS. (Vin) £A*<h 

Uf14^t/f$3 Ocofig (Psc) tk&Kt^rh 1 A2l 1 ^^W^fiVtiLt 
mm* ft x(i"J:^ 0 

[0 16 6] 

^(Dtztb, ^ 1 0 (om^^MWi (Im) «7 - K^"y t^mZftte 

ofzfrizii, X7^fV>^-K3>Fn-74 0^, 1 At! 1 tUT^^^r-* 

£«55* s *&o L#*U :»J:^:x7^7V>^-K3>l>o-74 0 ^i) 
ti^t^ A7^J (Vin) 0^3ttt^4 CtX^^ffr/^^-Kn^fn-^ 

[0 16 7] 

mi±^7£^2 4 t±, X7^ftV Kn> hn-74 00^19^ 

z.Zftt>-f. VkTKmm-tZXiK, X7^rV>^-K3>fn-74 0<7) 
3>-7°7-rT>^14^f^-t^>3>7°7^T>X/^^-^ (VPOLE) Sr, 
m^^e-^ l Oom^T-mvjit (Im) K^'7^i:J; i)iIt-5it(:J: 

[0 16 8] 

7t-r> a»m?rL dm) W7^-K^?«»ii, (Dw**?-*^ dm) <?>g 

mtl# 2003-3076808 



mi 2003-089777 



^-v: 31/ 



WMfa (im_cmd) izmr&mfc^ ®mmti mt^y-r^mitT-BrL dm) <o 

^14, i^mLXl^T^ (5 2) ^5*; (5 7) ia^f||,lW^7^r^ 
>^*-KflTlJf*P («0^co^2^^^M»Hffi^i-^) Srffl^TfTTo 

[0 16 9] 
[t52] 

E_lm(k)= lm_cmd- lm(k) (52) 

[0 17 0] 

[&5 3] 

a_lm(k)= E_lm(k)+P0IE_lm.E_lm(k-1) (53) 

[0171] 

[t54] 

Urch.lm (k) = F_lm • a_lm (k) (54) 

[0 17 2] 

[ft 5 5] 

k 

UadpJm (k) = GJm • Z C7_ Im (i) (55) 

1=0 

[0 17 3] 
[»5 6] 

VPOLE_lm(k) = VPOLE_bs + Urch_lm(k) + Uadp_lm(k) (56) 

[0 17 4] 

[ft 5 7] 

VP0LE(k)= Limit (VP0LE_lm(k)) (57) 

[0 17 5] 

II L, Limit :- 1 ~ 0 OfWR&S, F_Im: PJitPljr-f G_Im:igSiU 
74 P0LE_Im:MrM^7^-^, VPOLE.bs: VPOLE 
<7>^SMI, Urch_ I m : ilBtiU Uadp_ I m I igJSIUA^o 

[0 17 6] 

*^"7 -f - K/n* y ? ^ogjfp rn -y * gj 7<o i 9 t:^S 0 m 7 OftlJ 

turn y ?EI-CCi, 1 A2J 2 m^O^Er^ ZmfflMML t -f & 7, v -f 74 yf* 
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7 ^ > r^- k 3 > f d - 7 4 o <o^c wis dm) trmm-tzmm. 

[0 17 7] 

117 >r - KV^'y ^SI5 5 0 a (4, El 3 I/Ztj^L/z^ yy°y 4 T>X/n°^ ^ 

-*ttmau i c^ini, lt, i«»ss5 i izx *)±fi&: (52) 
nmmm (E_im, ^o»2W,ii:ffl3t&) ^msn, sj&m&it 

mm 5 2 Hi 19 ±fB5£ (53) o tWIS ( a _ I m, ^H^COH 2 <7>«£ 

wmicffl^i-^) <o«M**tti$*i, itmmn$*5 3izx o±ie^ (54) ic«to 

T?lJjgfjlJA# (Urch_Im) ^#m^tL, f ^ 5 5 Mlttl^ 5 6 C J: 
±ffijt (5 5) o TiitDHJ A* (Uadp_Im) tm&Zti&o 
[0 17 8] 

^ fc, 5 7 S^D*S 5 8 K X 1) ±i£^ (56) tc J: o T1I7 -f - K 

^•^^SR^^n'/^ ^T>^7^-^ (VP0LE_Im) rfUmZti 
, , J^73'5 9i:i:Uf^ (5 7) U J: o T^IJI^M^^ $ fix X y 4 7*4 > 
7^- K=? y Y n-7 4 0 tc>tf-r& 3>7 , 7^7>X/^7 ^ - ^ (VPOLE) 

[0 17 9] 

±ie^ (55) (Dm&m%L*o u_im(k) = o) titwiw 
f&^o^2co-^^Mm^ffi^ u ±is^ (5 6) izx ionium ti^^>y°7 4 r 

>Z^y*-? (VPOLE.Im) tf*§&W<7)m2<Dm / tmi<ztmirZ>o 
[0 18 0] 

*C M3 kZTKLtz^y-fy 4 T > J - ? gi&U 4 1 (4, Mlttf 2 O 
f^7£-r^> n >7^>fyW?7 ^ - 9 (VPOLE) J^T<0 3ooX^tc^-tt-C 
[0181] 

Ifll ! BHfiiI»Jt»-1ftt^#3 0cOf±® (Psc) ftlj^«t£^#:3 

ot?¥l4^t?^3 Komm^<D^yy"74ry^<Dmmo ^y-yy^ryxs* 
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^7-7 (VPOLE) £«14^|&#3 O^fig (Psc) CtDt^t^o 
[0 18 2] 

18 2 : hi$z;|bI^$ij^-?¥14^»3 l ^<o}Wt#<7>TijiJfPo ^ > "7°^ 4 y y 
(vpole) ±j$L^m^:^- 9 i o c^mfiT-m^o? ^ - 

Ka' 7 ^i:j: *)$:7e1-.5»o 
[0 18 3] 

fc«H#^7 0ffc£j&*^TLfc&) Oflttt*8M*3 O^fr^fttj^^ih-r^M 
fp 0 ny-fy^i T>*/*7 (VPOLE) £ — 5SKfi&o 0 

[0 18 4] 

^ '7*^53*0:^ J: 0 , 18 1 ^£18 2 Ki^&^&fiS^ X8 2^«b 
18 3 USJOtjlx.**^ =• Z'7<D\Zb'D&*?m.iW2LtXi>, ^LTI8^D 

[0 18 5] 

08O±^777li, #I8?>£J *) t&fr *5 R# Hi3 It &1ft£9fcW3 0 0^f£ 
g (Psc, Elffd) fcBtRtfcll (Psc_cmd, m$>e) t <DjM£ (Esc-Psc-P 
sc_cmd) <Dmt*7K Ltzi><DX$>t) , WM^Httt^^^ 3 0 O^fiS ( P sc) R 

&um®M (Psc_cmd) tcas:5c$n, mmwrnm (t) K&seSJivr^&o 

7^f)^f)^ «t -9 ^I8^^x.Bft:ii, fi§H (Esc) 

- mt-tz 0 

[0 18 6] 

• 18 l #><bI8 2 ^<Dty V) &x.n# : 5¥tt*»fr 3' l t watefeK i 0 fitted 
#30 <7)#i&^P*IJ £ g mum. ( P sc_cmd) tci* L TUfiffi ( P sc) a*® 

(Esc) **©^lRlUi«^:1-4o 

[0 18 7] 

• 18 2 *^Ig 3 ^<Dty <0 1&z_m : Wte^tt 3 1 «ftm!»#: 3 0 <7)0$5 
WHTL-C, 'R14m%#3 OOfSft (Psc) rt s @Hi£fi (Psc.cmd) 
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mm (Esc) T&qE^ifijKSt^-t&o 

[0 18 8] 

-Oio&fiiM (Esc) <nmt*ik& i 'fZ>Ztl,z£'3X&j:m<Dty'0 
&x.£*TV/\ iSOTit^L^J:^:, 3^^5>fT>^7>-^ (VPO 

LE, Blfff) ^>fit^#xfsutL.i:-c^-tn(f«tv^o 

[0 18 9] 

>&J:&^ffl®MMLr*$>2> 0 ^<Dtzib^ U\W£tW 1 <W > "7° 'J > y"J§| 
£g (Esc) SNitrtMSfFLTfiiS (Esc) O&fkfclfclB LiK & 

& Q -e-ci-e, vin^SB2 4 izMpLbtitcy vmkyifr? 4 3 (m 

3#hb) (i, J^LTUattWi-SJ:-?^. li (Esc) l^x-^';HMiL 
"Tlill (Esc) Ofijg«[^0**«im-t4Cit^J: 0, fill! (Esc) <Dmt* 

[0 19 0] 

j±, H9 (a) K^LfcfllJSiSrtfU J^TO^ (5 8) 

[0191] 
[15 8] 

GK/7) = 0.7071X u (/7)+0.707lX u (n-O (58) 
[0192] 

[0 19 3] 

E19 (a) C^Lfc Kn-;U7^^ 7 Ott, ^i<0t 

>vmmxi3^. (Escoo) tffirigo^^y; (Esc(k- 

1)) i:^LT±SEA (5 7) c0fel*ftv\ 2tgOA-7A> Kow^7^ 
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>M7 2 %1MLtzEscjwi(mi)<D^mW.tmM^ ( E sc_wvi (mi) t Esc_wvi(m 
1-D) i:^Lt, ±|B^: (5 8) OfcyifcfHo 
[0 19 4] 

09 (b) U^Lfc«fc -9 fc, ^-7/*> KO-/U7 * 7 0, 7 1 li, t 
[0 19 5] 

EI9 (a) t:fe»^fy ^-y a >M7 2, 7 3 (2 1 ) t±R|?l§®! 
Ell 0 (a) U^Lfci^K, X1lT- 9 (u) * lois^cf >7° 

[0 19 6] 

na«i:fy^-y3>M7 2, 7 3 &*! 0 £ LMi"- <5: K <fc ot, HI 
10 (b) <D?7 7^Ltz£o^r4 >Zm%L<>^i&m%il&ft (Esc_w) 

«t^»o mio (b) {ZTjkLtzr^ycDmmty^ mni*mfe&. 

[0 19 7] 

fit, ctttcto, xnm^ (Esc) oi$Mr«^ ? i^*^ti^h*n, a 

(Esc) KMi-^Y-i >tfm%Ztl2>fz!t>^ A^JM^ (Esc) OfgJilMc 
[0 19 8] 

■€* LT\ 7>^A'7^-^ftli|i4 1 (i. ilM (Esc) O^-y 

1/ y h ^^ffi ( E sc_w) Ofibit^^AE sc_wv ( = E sc_wv (m) - E sc_wv (m- 

[0 19 9] 

• Xfi 1 ^ fbXfi 2 ^<7)^ 0 I P sc> P sc_def R-o E sc_wv> X_SCCN 

T 

• Ig 2 rt* «bXg 3 ^<7>$J 0 Hi : P sc> P sc_def a E sc_wv> X_SC 



tHliE#2 003-3076808 



#11 2003-089777 



^-v: 36/ 



DONE 

II U P sc_vp I lH ItCiolt&VPOLE nTfglBS&ffiflt, X_SCCNT : E sc_wv 

w»tt*U3^M«[, x_scdone : mmm^Tm^mm 0 

[0 2 0 0] 

& , If ZW&m* K & 1 1 * E sc_wv& A E sc_wvri f <o B m&W K Mir 
Z&isLWW&mfc&KttM L^ X_SCCNTS.D f X_SCD0NE^I^^<7)^f^P^;l/tC 

[0 2 0 1 ] 

miittw l tz^m iz «t *) mm. $ *ifcffii#PM i k <t *> , 7 of^is * t u 

iijj$(7)^-f yuy Y n-9 (EItfL&v*) £> g?i§*8<?) •> 7 h i^'t^m^ 
Z-gim-f&t, STEPH^STEP2t:ltr„ 
[0 2 0 2] 

fit, ftiJP^eiti, yny Y n-^KioTStRSfutv? YiiW ( 
2ig, • • -x.-YDV) HCdCT, B#t£«I8:5g«|J2 2 i:i «K HI 
12 (a) fc^Lfc X 7 Kii y yyx 'J -76 OW/** - > £ BUfifi ( 
Psc.cmd) t LXtkfc-f&o i tz. ttffl&Wi 1 (i, Iff 1 Kfclt & 3 > 7°^ 4 T 
yxs*?*-? (VPOLE) <7)^Mfi® (Psc_vp) t i/y?ui-4*fi) yy 
8 0#«fit (Psc.def) «rK5gi-&o 
[0 2 0 3] 

LT> i<STEP3T\ fMtt&tt 1 t±, 3Cf£MJe«gR 2 1 *C J: *) If^ ( 
- 3 3) i: J: o m $ * 7 y 'J > 'J - y 6 Olfitt (Psc) tSSfif 
(Psc_cmd) t^i (Esc) ^ItUt^c 4**5, k (± k #B <W > "/'J > 
^/UJ$£t§:R£U Psc(k)Sy f Psc_cmd(k)f±^-nenk#B<7)-»J->7 p '; > Vmffl 
[Ztetfhii y y?7s - r 6 oHfigi: BUfiS^^-to 
[0 2 0 4] 

%jr> STEP4T-, mmmm 1 w\ ±$ l*: * v ? v m^y ^^43 

Ki&fci&fcfT ot\ ii (Esc) (DV^-yU y Y%mm (Esc.wv) 

■t^o fc*J, EI4 , Esc_wv(m)(i, EI 9 (a) i:^Lfci ^ Ckf lO+>7 p, J > 
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[0 2 0 5] 

^STEP5-STEP7I±, ±&L£#Z3i (Iil, 1*12, IS3) 
<DW*)fez_9 4 5 >^*^*Uif-r^MaT* 19 , STEP 5MSTEP 6^XfI 

1 ^f>lS2-\^l)fiiftH^L, STEP 7filff 2 rt^ Iff 3 ^<7H;0 

[0 2 0 6] 

STEP5t-*'y/'j> <; - y 6 onfig ( p sc(k) ) #\ v > * 
n -f- -i -if 'j > ^ 8 <Of##H£g ( p sc_def ) fciliit" & it1iSTEP20 
L, Ell 2 (b) ^L£rj>7°:M7>7^7^-* (VPOLE) OIStex 

7^-^ (VPOLE) £0<D&& (M?Ll£-0. 2) Uf££-f& 0 Ell 

2 (b) ^Lfcl£^-r--/;wi. W^>7°7^7>X^7^-^ (VPO 

le) tzmfczn, mm&jj ? >rx -76<Dm&w (psc) ^m^^n 

[0 2 0 7] 

(vpole) o^Mfss (Psc_vp) izmmir^ix^i, mwmm 

[0 2 0 8] 

ifc, iJ y?* 1 ) yy* 1 ) --7*6tf 3 >7 7 J T>*/*7 (VPOLE) 
(DmWUm (Psc_vp) fciiifiLfcnfK, nyy°^4 T y - ? UltiU 4 

1 (i, 3>77^7>7n'7^-^ (VPOLE) ^-lOiftjf (tfllxJ;?- 0. 
9 9) i^l&T^-tfr&o C^J:^;. mV%lZJ] yy'V y?Xi)--7*6 tisy?u 

i-J-W y^8^m-r^W.m^i6^yy°v4ry^^y ^-9 (vpole 
) <Dm*i&TZ^xmwmm2<D?yy°74 Tyx&zntbZZtizx^x^ ii 
v7°')y7X')-76tfi'y?uj-j^i)yy8lzmmLfzt£K&£&ffiWiZ 
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[0 2 0 9] 

fit, #<7>STEP6T\ ±^L7t:XfIl^f>Xfl2^^t)^x.#^-e^ 
& Esc_wv(m)>X_SCCNT«5:L/c<h 1"&;b*>, * y "/'J > 77 'J - f 6 
v>^n^-f-if';>^8t (OWkii^M £ tifz t § \z S T E P 7 Hittr Q S T E 
P7TU ±& L fcXS 2 ^ <b Ig 3^tjji)ti ^#T» & * A E sc_wv (m) > X 

> ^ 8 t <7)iii^iwi^75^ A^'j^^x'j-ye a*-> > 9 u ± 4 +p >; 

>^8^I^LTt[BH^7t^L/:tlt:, STEP3 0t:Mt^ o 
[0 2 10] 

— 7? , STEP7T\ A E sc_wv(m) > X_SCD0NErt ? J&3: L^v^iCiiSTE 
P 8 Kii*, 3>-7°^^T ^X/^^-^»tti^4 1 fi, Igl ^eXfS2 
19 &X.TX& Lfc«SC7 -f - KV* y ? K «£ & n > -/^ 7 * - * (VP 

OLE) (Dnmtmtrmft-rZo -e-L-r, lE^2 4ii, .r<OJ:^;LT|f 
tbLfcn^y^-T T~s 7****7 9 (VPOLE) ^ffl^TX7^f^>^- 
Kn > h n-9 4 0 «£ 0*^-? 1 0 K*H-*eP;6n*JEE (Vin) SrirtBU 

MenjnmEE (Vin) ^mtc^-* 1 onepjtrr&o 

[0211] 

-<7)J:^:, Xfi2 K£v>Tli, m$C^e-? 1 Ocomm^WM (Im) o?^ 
- K^c y 9 ^tat; J: 19 m%^~ 9 1 0 Ot^tiil ( I m) tfBWMffi. ( I m_cmd 

■ 7 >j - -T 6 (7) v > ? n i- 4 -»f y > ^ 8 K*J"t * 1 1 # *%7£it Z-t&Zt 

[0 2 12] 

> ^ 8 n##»t etit, mmmm 2 ots^s ti^t & - 1 § & 

o 

[0 2 13] 

ttz, IS3Cfc^Tli, STEP30Cio^t, 3>^9-f7^7^- 
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^JfffiglU 1 K£ *)uzs-f?4T>W?*-9 (VPOLE) 5e4it (X_V 
P0LE_END) KK5e$*i&o fit, mJE&5eSB2 4 gE=J >79>f 7 i'*'*? 
( V P O L E = X_VP0LE_END) £ffl^T* =7 1 > ^-=6- Kn > h n - 

9 4 o tc«t ijmsc-*-* i o K*ti-&epijnmJE (vin) ^tttn, i££p<«je ( 

Vin) fcm^e-* 1 0 &C£P"6TLT# y yi; 'J -7* 6 <7)^tfr£il^;Hl# 

[0 2 14] 

[0 2 15] 

^H*feOff^.-e«±, ±.3&Ltz£7K, itt^#3 0<Ofii (Psc) 
g H&e ( P sc_cmd) icpjii Lfzb£ tc, IilCi £«te#J»fl: 3 0 Ofefi K 
SDt3>7°7-f7>XA7^-^ (VPOLE) Sr^Sei-SIWHW^'b, 1*12 

&) KlBCX^y?? 4 T> 9 (VPOLE) *) 

lOom^WSE (Im) O^ktZj&DT, »iiOMM^t^Ltii 

[0 2 16] 

0al3K, ±&LtzfoM&m$:ft^>X3>-77>(T>X'* 1 7*-9 (VPO 
LE) fcflWgLfc**, 1fetf>1*j££: LT, HI 1 3 Lfc <fc ^ «v^iiM (Im 
-Im_cmd) h^y-fv4 T>X'*?*-9 (VPOLE) t^fl^^f^ 
L»-7 7 7°6 0 *Htx.^m»fL7 -r - K/W*«B5 0 b£ffiv\ ifflHvy^ 
6 0 tclllii (Im-Im_cmd) £M LT rr > -7°^ >f T ^ - * (VP 

OLE) i 5 Lti «fcv* 0 

[0 2 17] 

§«bi:HlO«ttlT, HI 1 4 - 9U5 0 c K 
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J: »K I -PDfim&ftoX^-y?? 4 T 9 (VP OLE) 

ITU^o ftJt&S 1, iDJt#5 8, »J^y^5 9li, 0 7t:$Ut 

SE7 -f - K/S--7 ^^(5 5 0 a HiJttS flF-5-tf>*j£fc |WMt-C&&o 
[0 2 18] 

mi 7 -f - b*'<y 0 c H&v^TJi, J-lT^ (5 9) (6 0) * 

fflv>t3^7>f 7>X/n°7*-* (VPOLE(k)) 7& J #m$*i&<> ftftffHC 

itmmn^e na^ww (59) <D^m<Dm2mv>i%n-t> s frt>ti. z 

t!IS6 2 fcfl*#SS6 3 ti»M»S6 4 t KJ: i?5£ (59) O£22<0ifl 3 Jl<7) 
»J*jWfc*i, ttJH?5 1 fc«5HfeJt»6 6 fclli 0^: (5 9) 0^i2<7)^4^ 

[0 2 19] 
If5 9] 

VPOLE_lm(k) = VPOLE.bs 

+ KIMP • lm(k) 
+ KIMD {ImOO- Im (k-1)} 
+KIMI -I E_lm(j) (59) 

i=0 

[0 2 2 0] 

lit, VPOLE_Im(k): k#gc7)-9->-/'j >ymMK&ii2>3>77j T> 
X/^*-*) , VPOLE.bs: 3>^9^f 7>^7^-^0£i|f, KI 
M P : J£#iJJM<o -7 y - hv* y ? K I MD : fflifri%<D ? j - K/< y * r <f 

KIMI :»W7-f-K/<^y>f^ Im(k) : kfg<?)t>7 p 'J>^ 
SaHK^t*-*-* 1 0«S«fflI. 
[0 2 2 1 ] 
[i6 0] 

E_lm (k)= lm(k)- lm_cmd (60) 

[0 2 2 2] 

ill, I m_cmd : @ 

[0 2 2 3] 

fit, 7 tmn%*6 8 8tCiO, ±SB^ (5 9) <Dfc 

ttlfE# 2003-3076808 



&m 2003-089777 



41/ 



ES: (5 7) OWRteffi^ff^tLT, 3>-/^7^a'7^-^ (VPOLE 

(k)) 7)*lfee£*l£ 0 

[0 2 2 4] 

ttmsnnzmn. famm*?^ 7 zw.W)mtm®iLtzmwmM2 ztmt 

[0 2 2 5] 

itz, $il<7)fltli, 1^^2 4 1^ ^a^Of^*Sr#ilCL^Ji(&Hi| 
&<7)*7f 7*-f KW^fflv^ J: -9 «t < , itz. A-;nt7 

[0 2 2 6] 

^H*feO^T(±, Hii«*ES^2 lfi, [12 K^Lt^t^WI*-^ 

t*7 7° u > ^x'j- •/ 6 (Dmam ( p sc) l /^*\ &B-t > +r fcsgtt-c 
itm& h . fi^w k * y > >j - f 6 <7>ma:a ( p sc) zmm-t zx^i- 

[0 2 2 7] 

it:. *mM<ow&"z\±, &w<n&Mm-ffiz-btitzmmmm2 k^l-c* 

MfcU *&9!*j8fl§Lfc0i*:^LTV><&o x>K^V8 liif f 7 7 8 

2 tcJ: UT»7fax-^ 8 3 lzM*)itlf b*iX^2> 0 
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[0 2 2 8] 
[0 2 2 9] 

• Xfi 1 :x>K^^8 1^7-^8 0 fikir2> iX\ -x y K ^ ;u 8 1 O^fe 
^£M0#P^7-? 8 0 i;£iJ5t£-ti\ ^o, i>K^^8U7-^8 0« 

[0 2 3 0] 

• 1M 2 : ^8 1 K— ^(7)##tt* (Fc) Zmz.K&bV-? 8 0 
[0 2 3 1 ] 

• XfI3 : 7-? 8 0O7t&lt7^TLT r 7-? 8 0 <7)fct;W& < £: 
, jl y K ^ ^ 8 1 ^MMKT^-t Z>tztb, 0 L 4' 

^> K.x> ;i/8 1 WTP$^#iL-r^>o 
[0 2 3 2] 

fLT, x-y V l)V 8 1 (DM&m (Py) £U Ul^ L^lsjOTttlf 2 \Z&tfZ> 
ii yy°>) y?xi) -7°6(Dm\ZW: (Psc) Ct^x., Xfl IK tetfh u y 4 

ryxs*?*-? (vpole) o^Mfis (Py.vp, mmw&2<nmniz&ii 

*Psc_vpHffi^-T*) 7-^8 0^ifiI (Py_def, Mi2^H]|P 
[0 2 3 3] 

Ig2C*v»T, -X-> K 5 ^ 8 1 «£ 19 7-? 8 0 HigfiJ^##tt^J^P 
[0 2 3 4] 

mfiE#2 003-3076808 
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& f !i £ l £ m<vmm<7>tf;WM * t%m ur^fax-^ off^ £ $ij^ i- ^> 

[mi] iwiTOf#^^(7)fij^]^g<7)i«ia 0 
[Ei2] mi ^Lfzmmmm<7)*r)iit<Dummo 
im 3 ] m i l fc^^gco^ 7*n y ? m 0 

[HI4] m3 t:iL/:X7^tV Krr> h n - y co«&£tf LtzV 

[HI 5] 3>7'7^7>XA t 7^-;5'OfMi:J:^M^^L/:y77 0 
[HI 6] PljiHUr-f >fc»£Ii|r>r >0&56&f**jFLfc^9-7 0 
[m 7] Sv^7 >f - K^-y ^ftLaS:*nx.^lWI«IS1lOiW«l , rn y ^m Q 

[m 8 ] * >r ^ > l v -7c 

[19] 7x-7V7 h£»"7-f ^^HUSHo 

[mi o] ym^y j ;i/^ni3tt^>T-'vp<- v 3 >%m<Q&m 

[mil] «i.^i7D-f+-f 0 

[mi 2] BM&Wt^>7°yJ T>X/i? *-?<Dm7B7--7*)i'Z7f;Ltz 
[113] Wtfiy 4 - Y^y ? ^m*M^tzU\'M^W<n\&<VW®m-7v y 
[014] WM7 4 - K/"« y 9 M^inx-^tU^l^M^ijiO^ijo^rn y 

?m c 

[mi 5] imtMK J:^>7t^)ttXfI^^Lfcmo 

[mi 6] ^oiwimiiffo^mo 
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8— v>*n-j->f 10-^-^ 11— v7h*-*, 
1 5-|sHE»r-fe>HJ-, 2 0 -ma£lftW«P, 2 1 -^SftHiSB, 2 2-ltStfcH 
2 3-B«*a£aS:3eiK, 2 4-tE^> 3 0 •♦•«tt^tM$, 3 1- 
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FIG. 3 



,21 



Psc 



20 



«3!E«tbSB 



Im 



Vin 



40 



fVPOLE 



41 



VPOLE 



Esc.wv 



43 



Psc .and 



44 



22 



24 



mm 2 003-3076808 



m% 2003-089777 




Esc 



FIG. 4 Cb) 
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a : VPOLE = -1 
b : VPOLE = - 0.8 
c : VPOLE = - 0.5 
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[H9] 



FIG. 9 (a) 
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FIG. 9 (b) 
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FIG. 10 (a) 
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FIG. 10 (b) 



Esc_\w 2 = Escwv 
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FIG. 12 (a) 
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